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1. AHHOTALMSA

1.1. KpaTkoe onucanue coAep» aHusi JaHHOUW THUCIUIUINHBL;
B manHOM Kypce paccMaTpuBarOTCSi BOTPOCHI HCIOJIB30BaHMA cpensl Mathematica B kadecTBe
CHMBOJIBHOTO M YHCJICHHOTO MHCTPYMEHTA /ISl pelleHus 3a1ad Gpusuku. PaccmaTpuBaioTcst OCHOBBI
IIPOrpaMMHUPOBaHMsI BBICOKOIO YpOBHA. B Kypce paccMmarpuBaroTCs NMpUMEpbl pelieHus 3adad ¢
ucrnoJib3oBaHueM s3pika Wolfram u3 pasznuusbix oOnacted (U3MKHA: MEXaHUKH, JIEKTPUUECTBO,
KBaHTOBOM MEXaHUKE, TEOpUU TBEpJIoro Tena u T.A. [Ipumepsl paccmaTpuBaroTcst ¢ MoApoOHBIM
pa3zbopoM KoJla U MCIOJIb30BaHUS BAXHBIX TEXHUK, TAKUX Kak OmpeesneHne (QpyHKIUU, Tpoueayp,

mabJIOHOB U ap. HpC)ICTaBJ'ISIIOTCﬂ BOIIPOCHI, CBA3aHHBIC C CUMBOJIbHBIMU BBIYUCIICHUSAMU.

1.2. TpynoeMKOCTh B aKaJeMHUYECKHX KpeAuTax M dacaX, (OpPMBI HTOTOBOTO KOHTPOJIS
(’x3amen/3auer);
216 akageMuyeckux 4yacoB / 6 kp. ITOroBbIi KOHTPOJIb: 3K3aMEH.

1.3. B3auMoCBs3b MUCHUIUIMHBI C IPYTMMHU JUCHUIUIMHAMH YY€OHOTO IJIaHa CHEIHaIbHOCTH
(HampaBeHUSN)

Uucnennbie Metonbl B ¢usuke, KantoBas mH(opmarnka, KBaHTOBOE mporpamMmMupoBaHHe

(QISKET), IIporpammupoBanue B pusuke, CTpyKTYphl JaHHBIX U anropuTMbl (Python)

1.4, Pe3y.]'IBTaTBI OCBOCHHU IIPOrpaMMbl JUCHUIIIINHBI.

Kon
HHIMKATOpA
Kox JOCTHKEHUS
. | HanmeHOBaHMe HHIUKATOPA
KOMIIETEHIIHH (8 HaunMeHoBaHHe KOMIIETEHIIUH (8 KOMITeTEeHIH i N .
AOCTHKEHHIl KOMIeTeH Ui (6
coomeemcmeuu coomseemcemaeuu padboyum ¢ y4eOHvim (6
coomeemcmauu padbouum ¢
pabouum ¢ nIanom) coomeemcmeuu
VUeOHbIM NIAHOM)
VUeOHbIM NIAHOM) paboyum ¢
VueOHbIM
n1aHoMm)

OIIK-3 CriocobeH mpuMeHsATh MeToabl mowucka, | OITK-3.1 3HaeT, KaKk  HCHOJb30BaTh
XpaHeHus, 00paboTKM, aHanmM3a U nH(OPMAIIMOHHO-
npejacTaBieHuss B TpeOyemoMm ¢opmare KOMMYHUKAIIHOHHBIE
uHOpPMALUK U3 Pa3TUYHBIX UCTOYHUKOB TEXHOJOTUU  TPH  TIOHUCKE
u 0a3 JaHHBIX, coOOMIOJasl MPU 3TOM HE00X0IMMOW HHpOpMaLUU U
OCHOBHBIE TpeboBaHUsT MHPOPMAITUOHHOM COBPEMEHHBIE MIPUHIIUATIBI
0e30MmacHOCTH MOMCKA, XpaHeHus, 00paboTKH,




OIIK-3.2

OIIK-3.3

aHaJM3a W TPEJCTaBJICHUS B
Tpedyemom dopmare
uHpOpMaUU

Ywmeer pemarb 3a7a4u
00paboTku JAHHBIX c
IIOMOLIBIO COBPEMEHHBIX
CpE/ICTB aBTOMATU3AIUU

Braaneer HaBBIKAMH
oOecrieueHUs
MH(OPMaLOHHON
0e30macHOCTH

OIIK-4

Croco0eH  NpUMEHSATh  COBPEMEHHBIE
KOMIIBIOTEPHBIE TEXHOJIOTHUH JUIST
MOJATOTOBKH TEKCTOBOH u
KOHCTPYKTOPCKO- TEXHOJOTHYECKOH
JOKYMEHTAIlMU C y4eToM TpeOOBaHMIA
HOPMaTUBHOM JOKYMEHTAIIUH

OIlK-4.1

OIIK-4.2

OIIK-4.3

3HaeT, Kak  HCIOJb30BaTh
KOMIIBIOTEPHBIE  TEXHOJIOTHUHU
IUIE  TIOJATOTOBKH  TEKCTOBOM
KOHCTPYKTOPCKO-
TEXHOJIOTHIECKOM
JIOKYMEHTAIIUN;, COBPEMCHHBIC
WHTEPaKTUBHBIC MPOTPAMMHbBIC
KOMILJICKCHI JIJISI BBITIOJTHCHUS U
PEIaKTUPOBAHUS TEKCTOB,
M300paKECHUH B YepTeKEH

Ymeer MIPOEKTHUPOBATH
pellieHre KOHKPETHOW 3a/auu
MIPOEKTA, BbIOUpas
ONTUMANBHBIA ~ crmocod  ee
pelieHus, UCXOMS u3
JEHCTBYIONIUX MIPABOBBIX HOPM
U HMEIOLIUXCA pPECypcoB H
OTpaHUYEHUH;  HCIOJIb30BAThH
COBPEMEHHBIE CpeacTBa
ABTOMATH3aIUN Pa3pabOTKU U
BBITIOJTHEHUS
KOHCTPYKTOPCKOM
JIOKYMEHTAIu1

Bnaneer COBPEMEHHBIMHU
MPOTPAMMHBIMUA  CPEACTBAMU
MOJTOTOBKH KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOM




JOKYMCHTAalIU

OIIK-5

CrniocobeH pa3pabaThiBaTh alTOPUTMBI U
KOMIIBIOTEPHBIE IIPOrpaMMBbl, IIPUTOJIHbIE
I TPAKTHUYCCKOI0 MPUMCHCHU S

OIIK-5.1

OIIK-5.2

OIIK-5.3

ITouumaet NPUHLATIBI
MOCTPOEHUSA  aJTOPUTMOB U
KOMITBIOTEPHBIX MPOTPaAMM,
MIPUTOJHBIX JUIS
MPAKTUYECKOTO TPUMEHEHUS

YMeeTr Ha OCHOBE AJITOPUTMOB
MPUMCHATH SI3BIKHU
MpOrpaMMHUpPOBaHUA e
CO3/1aHus KOMIIBIOTEpPHbBIE
IpOrpaMm

Bnaneer HaBbIKAMU
HpOFpaMMI/IPOBaHI/ISI, OTJIaAKU
nu TeCTI/IPOBaHI/ISI
KOMIIBIOTEPHBIX IIPOrpaMM

[1K-2

Crnioco6eH pazpadateiBaTh 3G (HEKTHBHBIE
AITOPUTMBI PEIICHHS
chopMyIUPOBAHHBIX 3a/1a4 C
WCTIOJIb30BAHUEM COBPEMEHHBIX SI3HIKOB
MIPOrPaMMHPOBAHUS ¥ 00ECTICYMBATH HX
MPOrPaMMHYIO pealTu3aIlnuio

[1K-2.1

[1K-2.2

[1K-2.3

3HaeT METOIbI pa3paboTKH
3¢ (HEKTUBHBIX AITOPUTMOB
pelIeHus HayYHO-
UCCIIETIOBATEILCKUX 3a71a4

YMeeT ucnonb3oBaTh
AITOPUTMBI PEIICHUS
MCCIIEIOBATENIbCKUX 3a7a4 C
HCII0JIb30BaHNEM
COBPEMEHHBIX SI3bIKOB
IPOrPaMMHUPOBAHHUS

Bnaneer HaBBIKaMU
pa3pabOTKH CTpaTeTuu 1
METOJI0JIOTHH UCCIICTOBaHUS
U3EIUN MUKPO- U
HaHOYJIEKTPOHUKH

I1K-6

CrniocobeH aHaTM3UpOBaTh COCTOSIHUE
Hay4YHO-TEXHUUYECKON MPOOIEeMbI ITyTeM
1o100pa, U3y4eHUs U aHaIu3a
JUTEPaTYPHBIX U MATEHTHBIX HCTOYHUKOB

[1K-6.1

[1K-6.2

3HaeT COBPEMEHHBIE
TEeXHUYECKUE TpeOOBaHUS K
BbIOOPY KOHCTPYKTUBHO-
TEXHOJIOTHYECKOro 0asuca
U3JIeIIUIA MUKDPO- U
HaHOJIEKTPOHUKHU

YMeer aHanmM3upoBaTh




[1K-6.3

JUTEpaTypHbIC U MTATEHTHBIC
UCTOYHUKHU NIPU pa3paboTke
W3IEIUI MUKPO- U
HAHOJIEKTPOHUKHU

Bnaneer HaBrIKaMu
KOHCTPYUPOBAHUSI U3CIIUN

MHKPO- U HAHOSJICKTPOHUKHU

2. YYEBHAS ITPOI'PAMMA

2.1. llenu v 3a1auul AUCIIUILTHHBI

Hensamu

OCBOCHUA JAUCITUITIINHBI SIBJISIFOTCSA

H3y4eHUE

(GYHKIMOHAJIBHOW  Mapaaurmbl

NPOrpaMMHpPOBaHKsI U €€ peaju3alud B s3bikax mnporpammupoBanus Wolfram Mathematica u

Python. 3amauamu AUCIUITIIMHBI SBIISIOTCS:

I/ISYLH/ITI) OCHOBHBIC KOHIICTIIINHN Q)yHKHHOHaJIBHOFO mporpaMMHupOBaHus.

OcBOUTH OCHOBHBIC TMPUHIUIBI U OCOOCHHOCTH SI3BIKOB MporpammupoBanus Wolfram

Mathematica/Python.

[TonyunThs TpakTUYECKUE HABBIKKM Pa3paOOTKH MPHIIOKEHUN ¢ Hcmoiab3oBaHueM Wolfram

Mathematica/Python.

2.2. TpynoeMKOCTh JNUCHMIUIMHBI W BHUABI y4eOHOW paboThl (B aKaJeMHUYECKHX dYacax H

3aUeTHBIX €AMHULIAX) (YOarums CMPOKU, KOMOpvle He OyOym NPUMEHEHbl 8 PAMKAX

OUCHUUNIUHDL)

Pacnpenesnienne nmo
Bcero, B
. ceMecTpam
Buabl yueOHoii padoThI aKaju.
yacax —
ceM
1 2 3

1.006mas Tpy10eMKOCTb H3Y4YeHUsI 216/6 216/ 6 xp.

AUCUMILIMHBI IO ceMecTpaM, B T. 4.: Kp.

1.1. AyauropHsble 3aHATHS, B T. Y.: 68 68
1.1.1.Jlexuuu 34 34
1.1.2.TIpakTuyeckue 3aHATHS, B T. Y. 34 34

1.1.2.1. KoHTpoabHbIE
paboThI
1.2.CamocrostenbHas padora, B T. 4.: 112 112
1.2.1. TloaroroBka K DK3aMeHaM
1.2.1.1.ITuceMeHHbBIE JOMAIITHHAE




3aJaHusd

1.3. Koncynprammu

UtoroBsiii KOHTpOJIb (DK3amMeH, 3a4er, 9K3aMeH 9K3aMeH
. 3a4eT - yKa3arh) 36 36

2.3. Coaep:kaHue TUCHUILIHHBI

2.3.1. TemaTuyeckuii NJIaH U TPYA0EMKOCTh ayAMTOPHBIX 3aHATHI (MOAYJIH, pa3e/bl
AUCHUILUIMHBI U BUbI 3aHATHI) 110 padodyemMy yueOHOMY IJIAHY

Bcero Jlekuuu Tpakr.
Pa3nenabl 1 TeMbl JMCIHUIIHHDBI (ak. (ak. 33}([:1:.“”
4acoB) 4acoB) wacos)

: FRRE
Paznen 1. Beenenne B cpexy Wolfram Language 24 12 12
Tema 1. Inemenmapnasn apugpmemuxa 2 1 1
Tema 2. Beeoenue 6 pynkuuu 4 2 2
Tema 3. Ilepevtit 632140 na iucmol u madaAuUybL 4 2 2
Tema 4. Paboma c zpagpukoii 4 2 2
Tema 5. Humepaxmuenvle Manunyiayuu 2 1 1
Tema 6. Hzo0pasicenusn 2 1 1
Tema 7. Cmpoka u mexcm 4 2 2
Tema 8. Paboma c ayouo u euoeo 2 1 1
Pazzaen 2. PaGora ¢ 1aHHBIMH 16 8 8
Tema 1. Maccuevt u 61034cennble AUCHbL 4 2 2
Tema 2. Koopounamot u zpaguxa 2 1 1
Tema 3. /lannsie peanvnozo epemenu 2 1 1
Tema 4. I'paghot u cemu 4 2 2
Tema 5. Mawunnoe o6yuenue 4 2 2
Paznen 3. [oapoduee o pyHKIUAX 16 8 8
Tema 1. Cnocobvt npumenenun Qynkuyuii 4 2 2
Tema 2. Umo maxoe uucmasn ynxkyusn? 4 2 2
Tema 3. Mnozokpamnoe npumenenue ynKyuil 4 2 2
Tema 4. Tecmot u yciosus 4 2 2
Pazgen 4. PaGoTa co CJI0O)KHBIMHA JaHHBIMH 12 6 6
Tema 1. Hlabnonwt 2 1 1
Tema 2. Accoyuayuu 2 1 1
Tema 3. Omnoscennvle 3nauenusn 4 2 2
Tema 4. Ilpuceoenue umen 2 1 1




Tema 5. IToopoonee o wabnonax 2 1 1
HUTOrO 68 34 34

2.3.2. KpaTlcoe CoACpKaHUuE pa3ic/JioB TMCHUIIVIMHBI B BU/I€ TEMAaTUHYIECCKOI'0 IJIaHA

Pasnen 1. Beeaenue B cpeany Wolfram Language (WL)

Tema 1. dnemenmapnas apupmemuxa

BBog u BeBom gmanHbIX. [lpocTeitimme matemaTHdeckue omeparuu (CI0KEHHS, YMHOMXEHUE,
BBIYUTAHUE, JCJICHUE U T.]1.).

Tema 2. Beeoenue ¢ pynkuyuu

Wcnonb3oBanue QpyHKIUN BMECTO 3HAKOB. ATpUOYThI QYHKIUH. ApryMeHThl QyHKINU. DYyHKIUU B
WL. Kak BBoauTh pynkiuto. Coznanue cOOCTBEHHBIX (DYHKIUH.

Tema 3. Ilepeviii 632140 Ha 1ucmvl U MadIUYbBL

Uto Ttakoe muct. Yto Takoe Tabnuma. OTimune nauctoB OT Tabimuil. OCHOBHBIE OTEpalud Ha
nuctamu. Kak co3maBarh Tabnuipl. JIByMepHBIE JIMCTHI U TaOJUIIBL.

Tema 4. Paboma c cpaguxoii

[Beta u crrum B WL. @yHkiun ais 1setoB. CTriieBbie onepanuu U ux (yaknuu. [Ipocreiimme
rpadguveckue 0ObEeKTHl U MAaHUTYJISAMKA HaJl HUMU. BcTpoeHHbIe 00bekThl B WL. Co3nanne HOBBIX
reOMETPUYECKUX (POpM.

Tema 5. Hnmepaxkmuenvie manunyaayuu

Cratuueckue nanueie. Onepanuu HaJ CTaTUYECKUMH JaHHBIMUA. OTIWYHMe TUHAMHUYECKUX AAHHBIX
OT CTaTHUYECKUX. 3aYeM HCIIOJIb30BaTh AUHAMUYeCcKHe JaHHble. VIHTepakTUBHbIE MAHUITYIIALUN HaJl
JAHHBIMHU.

Tema 6. H3zo00pasricenusn

Nmmnopt u skcroptr u3obpaxenuid. [logmepkuBaembie Qopmarsl m3o0paxkenuit. [Ipocreiinive
orneparu Haj u3oopaxenusmu. OopadboTka nzobpaxkenuii. Beenenue B Image Processing.

Tema 7. Cmpoka u mexcm

Kak BBoauth ctpoky. CumBonsl B WL. O6padoTka Tekcta. Onepamnun Haj CTPOKaMH.

Tema 8. Paboma c ayouo u euoeo

Nmmopt u skcniopT ayauo/Buneo. IlognepxuBaembie hopMaTel ayauo u Buaeo. O6paboTka ayauo.
Oo0pabotka Buaeo. OCHOBHBIE omiepalyy Haj ayauo/Bujeo. Beenenue B Audio/Video Processing.

Pasgen 2. Padora ¢ JaHHBLIMHU

Tema 1. Maccuent u 6105cennvle aucmol



Ornnune maccuBa OT jmcra W Tabmumpl. OOpaboTka MaccMBOB. UTO Takoe BIOKEHHBINA JIHCT.
Co3nanue BiI0KeHHOTO JucTa. Korja cTouT MCroib30BaTh BIOKEHHBIE JTUCTHL.

Tema 2. Koopounamut u cpaguka

OnHoMmepHBIE JABYMEpPHBIE W TpeXMEpHbIE KOOpAMHATHL KOOpAWHATBI pPEaNbHOTO BpPEMEHH.
I'eorpagust B WL. [I'padmueckoe wn3oOpaxkenue reorpaduueckux ToueK. [eorpadudaeckoe
MPEJCTAaBICHUE JaHHBIX.

Tema 3. /lannsvie peanvhozo epemenu

Hata u Bpemsi. O6paboTka gatsl u Bpemenu B WL

Tema 4. I'paghvt u cemu

Bgenenue B rpadsl. Heliponnsie cetu B8 WL

Tema 5. Mawiunnoe ooyuenue

ML (Machine Learning) ¢byakiuu B WL

Paznea 3. [loapooHee 0 pyHKIHUAX

Tema 1. Cnocobwvt npumenenusn ynkuyuit

Korpma u xak crout ucnosib3zoBath GyHKIMU. Co3qaHre COOCTBEHHBIX (PYHKITHIA.

Tema 2. Umo makoe uucmasn pynkyun?

Uro Takoe ymctas GpyHkus. ConepKUT M apryMeHThl yucTas GpyHkuus. Betpoennsie GyHKIMM B
WL. ITouemy WL — 310 pyHKIIMOHATIEHOE TPOTPAMMHUPOBAHHE

Tema 3. Muozokpamnoe npumenenue ynkyuil

OcuoBuble muknyabie yakmun B WL. Map, Apply u mogo6ubIe QyHKIHH.

Tema 4. Tecmut u ycnosus

Kak peanuzoBana Oynesa anredpa B WL. Co3znanue TecToB Ha OCHOBE HEKUX YCIIOBUH.

Pa3nea 4. PadoTa co CJ0KHLIMH JAHHBIMHA

Tema 1. Illabnonnt

Kak ucnonp3oBaTh mabnons! B GyHkIusaX. Co3nanue madioHOB.

Tema 2. Accoyuayuu

Otnuume acconmanuii OoT aMcTOB. UTO Takoe K04 M 3HadeHwe accorumanmu. OOpaboTka
accoIhaIuim.

Tema 3. Omnoocennvle 3nauenusn

OtnoxenHoe 3HaueHue. DYyHKIUU C OTIOKEHHBIMU 3HaYeHUsAMH. Korma CTOUT HCIONTBh30BaTh
oTIOKeHHOe 3HaueHus. Kak »3To paboTaer.

Tema 4. Ilpuceoenue umen



UYro takoe arpulyt Qpynkiun. Coznanue atpudyroB pyHkuuu. B uem posis atpudyros. IIpucBoenue
uMeH atpulyTaM (QyHKIHH.
Tema 5. Iloopobuee o wadaonax

Hcnosib3oBanue mabja0HOB B 00J1€€ CIIOKHbBIX TUIIAX JAHHBIX.

2.3.3. Kparkoe coaep:kaHne CeMHUHAPCKUX/MPAKTHYECKUX 3aHATHI/Ta60pPaTOPHOTrO
NPaKTUKyMa

Bo Bpems mpakTHYecKHX 3aHATHUH CTYAEHTBHI IPUMEHSIOT 3HAHMS, MOJYYEHHBIE BO BpEMsl JICKIUH.
[IpakTryeckue 3aHATUS B OCHOBHOM OyJIyT MPOBOJUTHCS IyTEM PELIEHUSI COOTBETCTBYIOIIUX 3a]a4

B KOMIIBIOTEPHOMN

ayJIUTOPHH.

Hekortopeie Tembl/IpuMepbl

Oyznyt

COOTBETCTBYIOIIMMHU MTPUMEPAMU/MOJIEISIMH C TOMOIIBIO TPOEKTOPA.

2.3.4. MarepuajibHO-TEXHUYECKOE 00ecTeYeHre N CIMITIMHBI

MPOJIEMOHCTPUPOBAHBI

Jna sbdexkTuBHONW OpraHu3aluu JeKIud U MNpopadOTOK HYXKHA KOMIbIOTEpHAs ayIUTOPHUS C

MIPOEKTOPOM.

2.4. MonyJabHast

CTPYKTYpa IHCHUILIHHBI

C pacnpeiejieHHeM BecoB Mo ¢opmam

KOHTpoOJIei
Bec ¢popmbl Bec nTorosoii
(¢opm) Iﬁ)e:qu);cI;th(l:l Bec nuTorosoii OLICHKH Beca pe3yabTupyromeii
TeKYIIET0 HOMo OLIEHKH MPOMEKYTOYHOI0 OLIEHKH
pesymurapyso | FOMTPOILE | p | pesymstwpyioweii | xomrpoaei n oneric
g T el oueHKe “;32:{:“ pesyabTHpyIou oleHKe HTOrOBOT0 KOHTPOJISI B
TeKYLIEro HpoMeskyTou eii oueHxe TIPOMEIKYTOMHBIX pe3yJabTHpPYIOLIEii
KOHTPOJIsI MPOMEIKYTOUHbI KOHTpoOUIeii OLIeHKe HTOTOBOr'0
(mo Horo X KOHTpOJIeii (cemecTpoBOii KOHTPOJIs1

MOJTYJISIM) KOHTPOIS OlLleHKeE)
Buja yueoHoii paGoThl/KOHTP0JIsI M1 | M2 M1 | M2 M1 M2
KonrponbHas paborta (npu Hanuyuu) 0.5 0.5
Y CTHBIH o1pocC (npu Hanuyuu)
Tect (npu nanuyuu)
JlabopaTtopHbie paboTsl (npu Hanuyuu) 0.5 0.5
[TrceMeHHbIE TOMAITHAE 3a1aHus (npu
Hanuquu)
Pedepat (npu naruuuu)
Occe (npu Hanuyuu)
IIpoexT (npu nanuuuu)
Jlpyeue ghopmwl (npu naruuuu) 0.5 0.5

! Vuebnpiit Moy




Beca pe3ynbTHpyronux oreHoK 0.5 0.5
TEKYIUX KOHTPOJICH B HTOTOBBIX
OLICHKaX MPOMEKYTOUHBIX KOHTPOJIEH

Beca ornieHOK IpoMexXyTOYHBIX
KOHTPOJIEH B UTOTOBBIX OLIEHKAX
IIPOMEKYTOYHBIX KOHTPOJIEH

Bec urorosoii ouenku 1-ro 0.5
MPOMEKYTOYHOTO KOHTPOJIS B
PE3YIBTHPYIOIIEH OIIEHKE
MPOMEKYTOYHBIX KOHTPOJIEH

Bec uroroBoii oLeHk: 2-ro 0.5
MPOMEKYTOYHOTO KOHTPOJIS B
PE3YIBTHPYIOIIEH OIIEHKE
MPOMEKYTOYHBIX KOHTPOJIEH

Bec pe3ynbTHpylOIIEi OlleHKH 0.5
MPOMEXYTOYHBIX KOHTPOJICH B
pe3ynbTUpYIOLIEil OLIEHKE HTOMOBOTO
KOHTPOJISI

Bec HTOroBOro KOHTPOJISI 05
(Ix3aMeH/3a4eT) B Pe3yIbTUPYIOLIECH
OLIEHKE UTOTOBOT'O KOHTPOJIS

3. Teoperudeckuii 0J10K (yKazvlearomcsa mamepuaivl, He0OX00uUMble 011 OC6OCHUA YUEOHOU
npPoOZpaAMMbl OUCUUNIUHDL)
3.1. Marepuaisl 0 TEOPETHUECKON YacTu Kypca
3.1.1. Vuebuuk(n);
v" P.R. Wellin,, R.J. Gaylord, S.N. Kamin, An introduction to programming with
Mathematica. Cambridge University Press, 2005.
v' M. Trott. The Mathematica guidebook for numerics. Springer Science & Business
Media, 2006.
v S. Mangano. Mathematica cookbook, O’Reilly Media Inc., 2010.

3.1.2. DnexTpoHHBIE MaTepualbl (JIEKTPOHHBIE YYEOHHMKH, ydeOHbIE MOCOOMS, KYpChl U
KpaTKue KOHCIEKTHI JIeKIuil, npezentayu PPT u 1.11.);

v" Wolfram Documentation, https://reference.wolfram.com/language/

v’ Stephen Wolfram. An Elementary Introduction to the Wolfram Language
https://www.wolfram.com/language/elementary-introduction/3rd-ed/

v' Mathematica & Wolfram Language FAST INTRODUCTION FOR MATH
STUDENTS https://www.wolfram.com/language/fast-introduction-for-math-
students/en///

v" Wolfram U. Learning Resources for the Computational Universe
https://www.wolfram.com/wolfram-u/



https://reference.wolfram.com/language/
https://www.wolfram.com/language/elementary-introduction/3rd-ed/
https://www.wolfram.com/language/fast-introduction-for-math-students/en/
https://www.wolfram.com/language/fast-introduction-for-math-students/en/
https://www.wolfram.com/wolfram-u/

4. DoHIbI OLEHOYHBIX CPEICTB (YKA3bI6AIOMCA Mamepuanvl, HeodXooumbvie O NPoGepKu
YPOGHA 3HAHUIL 6 COOMEEMCMEUU C COOEPIHCAHUEM YUEOHOU NPOZPAMMBL OUCHUNIUHDL).
4.1. [1na"bl IpaKTUYECKUX U CEMUHAPCKUX 3aHITHH
4.2. Ilnansl 1a00paTOPHBIX pabOT U MPAKTUKYMOB
4.2.1. HarnsagHo-WIIIOCTpaTUBHBIE MaTepUAIIBI;
v" WOLFRAM Demonstrations Project, https://demonstrations.wolfram.com/

4.2.2. np. BUIBI MaTE€pPHAJIOB.
4.3. Bompochl 1 331aHus 115l CAMOCTOSITEIHbHOM paboThl CTYJICHTOB
4.4. TemaTnka caMOCTOSITEILHBIX pabOT

1. llndp Lezaps. IIpumeps! mudposanus mudpom Lezaps.
. Iugp Buxenepa. Ipumeps! mudposanus mudppom Bikenepa.
. [Ipumepsl Mozenelt cepryeckux 3epKaj B TeOMETPUUECKOM ONTHKE.
. [IpuMeprl MOieNel TOHKUX JIMH3 B T€OMETPUUECKON ONTHKE.
. [Ipumepsl Mmozeneit, onuceiBatromux 3gdext Komnrona.
. [Tpumepsl Moenei, OonUCchIBaKOIMMX MpaBmwiio Tunmnyca-boe.
. Wave-Particle Duality, Double-Slit Experiment.
. Classical and Quantum Random Walks.
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4.5. O6pasnpl BapuaHTOB KOHTPOJBHBIX pPabOT, TECTOB W/WIM APYyrux ¢GOpM TEKYIIUX H
MIPOMEXKYTOUHBIX KOHTPOJIEH
1. CrenepupyiiTe MaTpuiibl a U b pazmepHocTH 3x3.
2. Haiigute onpeaenuTeny MaTpHIl a u b.
3. Haiinure npousBeneHrue MaTpuil a u b.
4. Haiigute cymmy oOpaTHOM MaTpHIIBl @ M TPAHCTIOHUPOBAHHOM MaTpHIIbI b.
5. [IpuBenuTe MaTpUIly a K BEpXHEMY, a MaTpUILy b K HUKHEMY TPEyroJbHOMY BULY.

4.6. [lepeueHp 3K3aMeHAIMOHHBIX BOIIPOCOB
Dnemenmapnas apugpmemuxa

Beeoenue 6 pynkyuu

Jlucmol u mabnuywvi

Paboma c epaghuxoii

Humepaxmuenvie manunynayuu
H3zobpascenus

Cmpoka u mexcm

Ayouo u suoeo

©ooNOo A~ LDdDPRE

. Maccusvl u é10d1cennvie 1ucmol
10. Koopounamsi u epaghuxa

11. Jannvie peanvrozo epemenu
12. I'paghor u cemu

13. Mawwunnoe obyuenue


https://demonstrations.wolfram.com/

14. Cnocobwvl npumenenus gynkyuii

15. Ymo maxoe uucmas ¢pynxyus?

16. Mnoeoxpamnoe npumenenue gynkyuii

17. Tecmut u ycnosus
18. Illabnonuvl
19. Accoyuayuu

20. Omaoorcennvie 3nauenus

21. Ilpucsoenue umen

22. Iloopobuee o wiabnonax

4.7. O6pa3iubl FK3aMEHAMOHHBIX OMJIETOB

o

Ixzamenayuonnviii ounem No 1
[MpencraButh uncio 3bC516 B NECATUYHON U IBOUYHON CHCTEMAX.
OO0bBsIBUTh TpUTOHOMETpHUYEeCcKYtO (yHkuuio f omHOW mepemenHoi. HaiiTu aHamuTHdeckoe
WM grciaeHnoe pemenue 3amaun = 0. CrenepupoBath caydaiiHoe YKCiIo t B quamasoHe oT -
1 10 1 u paznoxuts f B psx Telinopa BOIM3M TOUKH t, COXpaHss 6 WICHOB psija.
OO0bsBUTH HYHKIMIO (, KOTOpast OyaeT mpou3BoaHON GyHKIMK T U3 peapIAyIIero 3a1aHus.
OtobOpasuts f 1 g Ha omHOM rpaduke (CIUIOMIHON KpacHOW W IITPUXOBAHHON CHHEH
JUHUSMU) B TIOJXOASIIEM JHaIIa30He.
Pemute muddepenumansuoe ypaBaenue xydx + (x + 1) dy = 0.
[Tpumepsr mudpoBanus mudpom Llezapsi.
[Ipumepbl  uCHoONIb30BaHUA  BCTPOEHHOTO  Kilaccudukaropa s KIacCH(PHUKAIUU
n3o0paxeHuit B cucreme Mathematica.

4.8. O6pa3ipl SK3aMEHAIIMOHHBIX MTPAKTUYECKUX 3aJTaHUH

ExxecekyHHO wM3Mepsisi pacCTOSHHE TOYKM OT Hadaja KOOPAWHAT OBbUIM TOJIYYCHBI
cinenyromue 3Hauenus 2, 4.3, 9.2, 16.7, 26.8, 39.5, 54.8, 72.7, 93.2, 116.3. Haiitu
(YHKIHMIO, KOTOPOH OMKCHIBAETCS 3aBUCHUMOCTb PACCTOSIHUS OT BPEMEHU M TOCTPOUTH
rpadux.

Metoauueckuii 0JI0K
5.1. Metoauka npenoaaBaHus

5.1.1. Meroauyeckue PEKOMCHAAINNU IJId CTYACHTOB IO IHOJATOTOBKE K CCMHUHAPCKUM,
IMPAKTHUYCCKUM HIIN J'Ia60paTOpHBIM 3aHATUAM, 110 OpraHu3alluu CaMOCTOSTEIILHOM
pa6OTLI CTYACHTOB IIpU U3YUCHUU KOHKpCTHOﬁ JAUCIHUITIUHBI.

HpaKTI/I‘-ICCKI/IC 3aHATUSA MMOMOTar0T CTYACHTAM T .IIY6)KG YCBOUTH y‘Ie6HLIﬁ MaTrcepuall. Hx

Ha3sHA4YCHHUC — er'IY6J'ICHI/Ie HpOpa6OTKI/I TCOPCTUUCCKOTO MaTcpuajla HNpcamMeTra IyTeM

pePYHHpHOI‘/’I n HHaHOMepHOf/'I CaMOCTOSTEIbHOMN pa6OTI>I CTYACHTOB Ha IMPOTSXKCHUHU BCCTO

Kypca. Hpouecc NOATOTOBKM K  HNPAKTHYCCKHUM  3aHATUAM  BKIIIOYACT U3YUYCHHC



JTOKYMEHTAIMH, O0O0S3aTeNIbHOW M JOTIOJTHHUTEIBHOM JIMTEPaTyphl MO pPaccMaTpUBAEMOMY
Bonpocy. HenmocpencTBeHHOE MPOBEACHNE MPAKTUUECKOTO 3aHATHUS MPEAIIOJIAraeT:
® VH/JWBUIYAJIbHBIC BBHICTYIUICHHUS CTYJEHTOB C COOOMICHUSMHU MO KaKOMY-JIHO0 BOIIPOCY
HU3y4aeMOU TEMBI;
e (ponTATEHOE 00CYXKICHUE paccMaTpUBaEMON TIPOOIEMBbI, 0000IIEHNUS ¥ BHIBOIHI;
e peuIeHHe 3aj]a4 U yIpaKHEHHUH 1o 00pasiy;
® pelIeHHME BapHaHTHBIX 33J1a4 M YIIPaKHEHHIH,
®  BHINOJIHEHUE KOHTPOJBHBIX PadoT.
[Ipr mMOAroTOBKE K MPAKTHUYECKUM 3aHATHUSAM CTYAEHTaM PEKOMEHIYEeTCs: BHHUMATEIbHO
03HAKOMHUTHCS C TEMATUKOW TPAKTUYECKOTO 3aHSATHS, TIPOUYECTh KOHCIIEKT JICKIIHH 110 TEME,
M3YYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY.
CamocrosarenbHas paboTa oO0ydaeMblX HMMeEET IIeJIbl0 3aKpeIuleHHe U yriayOsieHue
MOJTyYCHHBIX 3HAHWH W HaBBIKOB, MOJITOTOBKY K MPEACTOSIIEMY SK3aMEHY O JHCIUTUINHE,
a Takke (OPMHPOBAHWE TPEACTABICHUI 00 OCHOBHBIX MOHATHUSX W pasaenax Kypca,
HABBIKOB YMCTBEHHOTO TpyJda M CaMOCTOSITEIBHOCTH B IOHMCKE M NPUOOPETEHHH HOBBIX
3HaHWH 10 (QYHKIMOHAIFHOMY TpPOTpaMMHpPOBaHHWIO. [IpemonaBarenh  MPOBOIUT
KOHCYJIbTAIlMH C OOy4aeMbIMH C WEJNbI0 OKa3aHWUS WM IOMOIIH B CaMOCTOSITEILHOM
u3ydyeHHUH TeM ydeOHoro kypca. KoHcympTammm HOCAT KakK TPYNIOBOH, TaKk H
WH/IMBHTYyJIbHBIA XapaKkTep.
PexomeHyroTCs ClleAyIoIne BUABI CAMOCTOSITEIILHON paOOThI:
® W3y4YCHHE MaTepHalia, BRIHECEHHOTO Ha CAMOCTOSITEIIbHYIO TPOPabOTKY;
e paboTa ¢ JICKIIMOHHBIM MaTepHajoM, IpeaycMaTpUBarolas mpopaboTKy KOHCIEKTa
JeKIUN ¥ y4eOHOM TUTepaTyphl;
e mouCK (1oabop) u 0030p JUTEPATYPhl U IEKTPOHHBIX UCTOYHUKOB MHGOPMAIIUU 110
KypCy, MOJr0TOBKA MPE3eHTAIUU 110 BBIOpaHHOW TeMe;
® TOJrOTOBKA K MPAKTUYECKUM 3aHATHSIM;
® TOJrOTOBKA K SK3aMEHY.
CamocrostenbHas pabota o0ecredrBaeT MOATOTOBKY CTYJIEHTa K TEKYLIUM ayAUTOPHBIM
3aHATUSAM M KOHTPOJIbHBIM MEpONpPUATHAM. Pe3ynbTaThl 3TOH MOArOTOBKU MPOSIBISIOTCS B
AKTUBHOCTH CTYJICHTA HA 3aHATUSAX U B KQUECTBE BBHIIIOJHEHHBIX KOHTPOJIBHBIX paboT.
Jnist oBNaieHus, 3aKPEIUICHUS] U CUCTEMaTH3allMy 3HAaHUH PEeKOMEH 1yeTCsl:

e ureHHE TeKCTa (yueOHHMKa, TEPBOMCTOYHHKA, JOTIOJIHUTEIILHON JIUTEPATYPHhI);



® UCIOJIb30BaHNE KOMIBIOTEPHON TEXHUKU U IPOTPAMMHOTO 00ECIICUCHHS;

e paboTa ¢ KOHCIEKTOM JieKIInU (00paboTKa TeKCTa);

e TIOBTOpHAs paboTa HaJ y4eOHBIM MaTePUATIOM;

® OTBETHI HA KOHTPOJBHHBIC BOTIPOCHI;

® pelICHHUE 33/1a4 U YIPAKHEHUH TI0 00pasiy;

® pCIICHUE BAPHAHTHBIX 33724 U YIPAKHECHUH.
CamocrosiTenpHass paboTa CTYIEHTOB peaau3yeTcs: 1) HemocpeACTBEHHO B TIpoliecce
AyUTOPHBIX 3aHITHA — Ha JICKIHUSIX M TMPAKTHICCKUX 3aHATHUAX — IYTEM MPOBEICHUS
IKCIIPECC-OTPOCOB IO KOHKPETHBIM T€MaM, TECTOBOTO KOHTPOJIS 3HAHWM; 2) B KOHTAKTE C
Mpero/IaBaTe)ieM BHE PAMOK PacIUCaHus — Ha KOHCYJIbTAIMAX 110 YIeOHBIM BOTIpOCAM, TIPH
BBITIOJTHEHUM WHJIMBHIYAJIBHBIX 3aJlaHUH; 3) BHeayJUTOpHAs CaMOCTOSITeNIbHAs padoTa
cTyneHToB. CyIIECTBYIOT CIEAYIOIMHME BUIBI KOHTPOJS: 1) TEKymMid, T.e. PETYISIpHOE
OTCIIC)KMBAHUE YPOBHS YCBOCHUS MaTepuaja Ha JICKIHIX, CEMHHAPCKUX 3aHATHAX; 2)
CaMOKOHTPOJIb, OCYIIECTBIIIEMbIIl CTYyIEHTOM B MpoLEecce H3y4YeHHs] TUCIUIUIMHBI TMPU

MTOJITOTOBKE K KOHTPOJIBHBIM paboTaM; 3) UTOTOBBIN MO JUCIUIIIINHE B BUJIC DK3aMEHa.



